Construction and structure-activity relationships of chimeric prourokinase derivatives with intrinsic thrombin-inhibitory potential.
The blood clotting enzyme thrombin plays a central role in the aetiology of occlusive disorders such as stroke and acute myocardial infarction. During fibrinolytic therapy with plasminogen activators, thrombin is neutralized by anticoagulative drugs. In order to combine plasminogen-activating and thrombin-inhibitory activities we constructed chimeric derivatives of recombinant single-chain, urokinase-type plasminogen activator (rscu-PA) which comprise the kringle and protease domain of rscu-PA fused via a linker sequence to a thrombin-inhibitory domain. The inhibitory domain contains a sequence element directed to the active site of thrombin and a sequence taken from either hirudin or the human thrombin receptor both binding to the fibrinogen recognition site of thrombin. Analysing different sets of point mutants showed that the linker between the protease domain and the active site-directed sequence is contributing significantly to the thrombin-inhibitory potential. Kinetic analysis of thrombin inhibition revealed that most of the chimeras tested competitively inhibit the thrombin-mediated cleavage of a peptide substrate in a concentration-dependent manner; however, in two examples the insertion of one glycine residue into the active site directed-sequence abolished the blockade of the active site. This supports the conclusion that the chimeras with high thrombin-inhibitory potential interact with the active site and the fibrinogen recognition site of thrombin.